
OCTOBER, 1910. 

2 
3 
1 

5, ti 

1471 

Hanover Bank.. ..................... 
SlngerTower ........................ 
City Investing (Main Tower.). ...... 
Hudson Terminal.. .................. 

of this year. There was more than the usual variation in the 
amount of clear weather in different psrts of the district. At  
Eastport, Me., and Hartford, Conn., the percentages of possi- 
ble sunshine were, respectively, 40 and 45, while at Baltimore, 
Md., and Mount Weather, Va., the percentages were 74 and 76. 
The average number of days with 80 per cent or more of possi- 
ble sunshine was 14, and with 20 per cent or less, 7. 
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-(ITS OF EFUZOTION OF NEW A N D  HIGH BUILD- 
INGS ON THE RECORDS OF W I N D  VELOOITY A N D  
DIREOTION AT THE N E W  YORK WEATHER BUREAU 
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OFFIUlI. 

On October 16, 1898, the wind-recording instruments of the 
U. S. Weather Bureau station in New York City were moved 
from the Manhattan Life Building to the American Surety 
Building, which is situated on the southeast corner of Broacl- 
way and Pine streets, one-half mile from the southern end of 
Manhattan Island and about 1,100 feet east of the Hudson, 
or North River. Fig. 1 shows the details regarding the loca- 
tion of that and other buildings in the vicinity. With the excep- 
tion of Trinity Churchyard the entire district shownis, and was at 
the time of the removal, compactly built up,many of thestructures 
being “skyscrapers. ” On May 14, 1900, the inemometer and 
windvane,’which up to this time had been exposedon specialsup- 
ports placed on the roof, were moved to the summit of a steel 
tower near the southwest corner of the roof, where they have 
since remained. The anemometer is 45 feet above the roof, 
350 feet above the street, or 387 feet above sea level, which is 
practically the level of the Hudson River. 

For a few years at the beginning of the record on the Ameri- 
can Surety Building (which is 21 stories in height, only about 
85 feet square, and built on one of the highest plots in the vicin- 
ity), this structure towered above others in its immediate 
vicinity, the air currents had free sweep, and high velocities 
were recorded. The prevailing winds (northwest and west) 
were least retarded as they came freely from the Hudson River, 
which is a mile wide at that point; other winds were more re- 
tarded by buildings, the tallest of which were most numerous 
to the southward. Beginning in the summer of 1902 with the 
erection of the Hanover Bank Building only 105 feet distant 
to the east-southeast, there have been put up a number of “sky- 
scrapers” that might reasonably be expected to modify the 
wind record; nearly all of the important ones, from our point 
of view, were completed before 1908. Fig. 1 shows the 
locations of these buildings and several others of special 
interest; while Table 1 gives the height of these buildings 
above the street, and above sea level (close approximations 
in some cases). Figs. 2 and 3, views from the Hudson 
River, taken in 1901 and 1908, respectively, give an excel- 
lent idea of the changes that have taken place in the sur- 
roundings during that period. From Table 1 it will be 
seen that the Singer Tower, the City Investing Building Tower, 
and the Liberty Tower are the only structures close at hand 
that project above the level of the anemometer; and that the 
Hanover Bank Building, the tower of the Manhattan Life 
Building, and the Trinity Building Tower (a small affair) are 
the only others in the vicinity that reach the level of the roof 
of the American Surety Building. But all the buildings listed, 
and many others to a less degree must have their effects, direct 
or indirect, in deflecting the air currents at the anemometer 
level and retarding them by increasing their turbulence, and 
especially by producing vertical components of motion. The 
pattern of instruments used and other conditions at the office 
building having been constant, any change in the record not 
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Empire ............................................................ 283 
Gillender (recently demolished). .................................. 249 
National Bank of Commerce.. ..................................... 270 
Washington TAfe.. ................................................ . I  286 

I 

‘Standard Weather Bureau anemometer recording each. mile of wind 
movement and wind vane with attachments for recording each minute 
the direction to 8 points of the compass. The anemometer in ita later position 
is attached to the axis of the vane, directly above the latter. 

due to actual variation in the velocity of the free air currents 
must be ascribed to changed surroundings. 

TABLE 1.-Tall buildings erected since the summet of 1909. 

I Height in feat. 
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etc.), if of appreciable effect, tend to counteract, in a compaxi- 
son, evidences of a reduction in velocity at the down-town sta- 
tion. The method of comparison used in this study does not 
necessitate a comparison of instruments or a discussion of the 
exposure at  Central Park; it depends upon the constancy of 
conditions there, and, since there is no evidence of any material 
change in the exposure of the instruments at the Park during 
the whole period, we may reasonably conclude that if a given 
wind at  Central Park was accompanied, on the average, by a 
certain wind at  the Weather Bureau station during 1900, 1901, 
and 1902, similar winds will now usually correspond, unless the 
exposure at the latter station has been modified. 

The first step in our coinparison was tabulating together the 
hourly wind direction and niovenient at  the two stations for 
each hour during several months in both periods just mentioned. 
With the esceptions noted below, the directions almost always 
agree during steady winds, and n relation between velocities is 
at once apparent. Nest, the movements at, the Weather Bureau 
corresponding to each velocity recorded at  Central Park mere 
arranged in columns, for early and late years separately, and 
means taken of each column. Then similar tables were macle 
and means computed for each of the S cardinal points of the 
compass; intercarclinal points in the Central Park record were 
assigned to the rardinal point nearest that, recorded at  the 
other station at  the time. The figures for directions not esactly 
agreeing after this modification were kept separate and were 
not used in computing means, except as noted below. In the 
early record a tendency exists for west winds at  the city obser- 
vatory to become northwests at  the Weather Bureau office; in 
the later record this tendency disappears. In the early record 
about 30 per cent of Central Park's north winds become north- 
east and northwest at  the Weather Bureau office; later the 
percentage is more than SO, a d  the hourly figures were used 
in obtaining means. 

Then, with niovements at  Central Park as abscisss and 
movements at  the Weather Bureau as ordinates, results were 
plotted on cross-section paper and smooth curves drawn for 
each case (see fig. 6). From these curves we can obtain 
directly the early and late Weather Bureau velocities corre- 
sponding on the average to any given Central Park velocity and 
direction; and, similarly, given the Weather Bureau velority 
we can obtain the usual corresponding record at  Central Park 

(All means are given in Table 2). 

Also the decrease in the Weather Bureau record is given in de- 
tail for each case by the length of the portions of the ordinates 
intercepted between the early and late curves. 

From fig. 6 it will be seen that: 
1. There has been a considerable reduction in wind movement 

at  the Weather Bureau station on account of new buildings 
erected. 

2. North wincls have been affected the most; northeast and 
east have not been changed materially; while other directions have 
been considerably reduced. Table 3 gives present movements 
nncl reductions per cent for original movements of 10 miles and 
multiples thereof. 

3. Very low velocities have been reduced but slightly or not 
at  all; when, for any direction, we find a reduction, it increases 
with the velocity. 
4. For each direction there is a different relation between 

velocities; due, no doubt, to local conditions at  the two stations. 
In each case the movement at  the Weather Bureau Observa- 
tory may be espressed as a function of the movement at  the 
other station by finding the equation of the corresponding 
curve. Thus, for the early record of southeast winds, we have, 
very closelv, 

where y is the movement at  the former station and 2 the move- 
ment at the latter. For northeast winds we have a straight 
line with the equation, 

y- 1.4% + 4.1 
5. If we esclude velocities of 5 miles, or less, at  Central Park, 

the relations may be closely shown by straight lines, and the 
foriiis of the corresponding functions are very simple, being 
shown on the face of fig. 6. 

It is plain that the esposure for winds from the north has 
been much impaired by the massing of tall buildings in that 
direction; but this is not as serious a matter as might at  first 
appear, these wincls being comparatively light and infrequent. 
Southeast and south winds, although considerably reduced, 
still give good records; nor have the prevailing westerlies (north- 
west to southwest) suffered serious deflection, or velocity re- 
duction, and northeast winds, which are frequent, have not 
been noticeably affected. 

TABLE 2.-Awrage hofbrly wind nwwinent at Iveaeother Biirrri ii qftice, cwrespondiiig to given hoiirlg wind niozwnent at Cerifral Park. 
.~ - - - -- . - ---- __ 

Direction of wind at Central Park. 
_ _  -_ . . .- . 

Wind movement at Central Southeat.  
Park (mlles per hour). 

5 ,  .............................. 
6. ............................... 
7. .............................. 
8, ............................... 
9. 

10.. 
11 ............................... 
I?.  ............................... 
13.. ............................. 
14. ............................... 
15.. .............................. 
16.. .............................. 
17.. .............................. 
18.. .............................. 
18.. .............................. 
20. ............................... 

............................... 
.............................. 

............................ 

West. 1 Northwest. 

Early 
word 

5.7 
7.6 
6. S 
8.2 
9.1 
9.7 

12.1 
14.7 
14.0 
15.1 
16. s 
22.4 
24.6 
26.3 

32.0 

~ 

...... 

Late Early Late 
record. record.! record 

5.6 5.!l '  4.7 

-- 

g.! !.!I !.! 

...... 
34.3.  29.7 37.1 : 31.0 
39.8 I 31.4 38.4 I 21.8 
39.7 29.1 39.3 30.8 
41..4 34.5 41.4 30.2 

22 ........................................ ....... 
............... ....... 

I - 
1Meana include corresponding Northeast and Northwest win& (see text). 

13.4 
14. S 
16. 8 
20.9 
23.3 
24.1 
25.6 
28.9 
30.8 
31.0 
34.3 
37.3 
38.5 
40.5 
43.4 
44.0 
43.8 
48.4 
52.2 
54.6 
54.0 

..... 

All dlrectlons. 

Early Late 
record. record. 
-- 

5.4 4.0 

6.3 6.81 5.S 7.1 
8.0 ~ 7.8 
8.0 8.5 

10.1 9.5 
11.7 10.3 

11.8 
12.5 
14.4 
15.1 16.3 
18.8 
20.1 
18.4 
21.8 
24. 8 
26.3 
28.3 
28. 8 
31.2 
36.6 
38.9 
36. 8 
36.6 
38.5 ...... ....... 
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TABLE 3.-Re&ietWn iu u 6 i d  .ttrownrent at the Weather Bztreau oflee. 

40.5 

39.3 
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Per cent. ............................... ............................... 
............................... 
............................... 
................................ 
............................... 

19 

33.4 
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I Former movement 
10 miles per hour. 

Directions. 

North.. .............. 
Northeast.. .......... 
East.. ................ 
Southeast. ........... 
South.. .............. 
Southwest.. .......... 
West.. ................ 
Northwest. . . . . . . . . . .  
Average of all. .  ...... 

Per ceirf. 
47 

10.0 0 
9. I 6 
S.6 I 14 
9.8 4 

4 

8.9 11 
;:: I 10 

Former movement Former movement 
90 mlles per hour. 30 miles per hour. 

! 

Preeent 
movement. 

.............. 
1;. 6 
li .  0 
15.8 

Reduction. mrE:tAt,, Reduction. i 
I I . 

Per cent. 
45 1 
0 ;  an. (I 
5 . . . . . . . . . . . . . . .  

. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  ............... ! . . .  . . . . .  . . . . . I  . . . . . . . . . . . .  
1" 25. IJ 16. i 
15 I "5.2 16 

22. i 
":L" I 21 ; 

Former movenlent 
40 mlles per hour. 

N ~ ~ ~ ~ t ,  Reductlon. 

Former movement 
50 miles per hour. 

FIG. l.-Section of southern portion of Manhattan Island, showing location of Wcutlier Bureau office with respect t.0 other buildings in vicinity. 
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Fro. 2.-Water front, New York, in 1901. Arrow indicates location of U. S. Weather Bureau office. 

I 

FIG. 3.-Water front, New York, in 1908. Arrow indicates location of U. S. Weather Bureau offic 
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FIG. 5. 
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